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Abstract
When farmed yellowtail is frozen and thawed, the dark meat of the yellowtail rapidly browns. This causes a problem when exporting frozen

yellowtail, as it deteriorates the appearance. The dark meat browning occurs due to the oxidation of the muscle pigment myoglobin (Mb), and the

met Mb ratio is generally used as an indicator of browning. When measuring the met Mb ratio of yellowtail dark meat, it was difficult because of

the intense turbidity caused by the large amount of lipids and the presence of hemoglobin (Hb), a blood component. To solve these problems, a

new method of met Mb ratio was developed using HPLC. On the other hand, the browning of yellowtail dark meat after freezing and thawing was

localized, and the values of met Mb ration did not match the visual appearance, therefore making it an inappropriate indicator. In this study, we

investigated a method for evaluating the color tone of yellowtail dark meat after freezing and thawing by analyzing the L,a,b values, and established

evaluation criteria based on the brawn index (b/a) < 0.8-0.9 and hue difference < 9-10, which matched the visual appearance.
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Fig. 3. Criteria for determining oxy-Mb by reduction and oxygenation
treatment using horse Mb (1 mg/mL).
Upper: after reduction treatment
Lower: after 15 minutes of oxygenation
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Fig.4. Absorption spectroscopy in the analysis of Oxy Mb in horses.
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Fig. 5. Examples of met Mb (%) in dark meat of yellowtail during
frozen storage by HPLC.
m: Oxy type Mb
e: Sample solution
+: Met type Mb
Corr.: Abbreviation “Corresponding”
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The yellowtail was frozen at -20, -35 and -75°C for 3 months.
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Fig. 9. Changes in the color tone of dark meat during standing time
after freezing and thawing of yellowtail.

Table 1. Difference in brownness index (b/a) and hue angle from Lab
values of yellowtail dark meat after thawing.

Time (h) 0 1.5 3.5 5.5

L value 40.6 39.0 37.4 39.3
a value 21.0 13.0 13.4 13.0
b value 14.5 14.3 15.7 16.4
Ave. b/a 0.69 1.10 1.17 1.26
AE 0 8.2 8.3 8.3
AL 0 -1.6 -3.2 -1.3
AC 0 6.2 4.9 4.5
Ah 0 13.0 14.9 17.0

Differences are 4E: Color, AL: Brightness,
AC: Saturation and 4h: Hue angle
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Fig. 10. Changes in the brown index of dark meat during standing
time after freezing and thawing of yellowtail. (p <0.05)
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Table 2. Acceptable criteria for hue angle difference (4h) of yellowtail
dark meat judged from perceived color tone.

Grade Jh Expressmn.for Perceived color
difference*
Discrimination | 0~2 Range of error in colorimetric values
boundary 0~3 Limits that a trained person can
5 identify
Color
difference 38 Recognize slight color differences
recognition through adjacent comparisons
4
Tolerance
boundary 9~10 Visually recognize color changes
3
Unacc;ptable 1}; Clearly identify color changes
Different
colors 15~ Represented as a different color
1

*QOnly the hue angle difference is extracted from the previous report”
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